Reduced AQP1, -2, and -3 levels in kidneys of rats with CRF induced by surgical reduction in renal mass.
Urinary concentration characteristically decreases in response to a reduction in renal mass in chronic renal failure (CRF). In the present study, we examined whether there are changes in the expression of aquaporins in rats where CRF was induced by 5/6 nephrectomy. Plasma creatinine levels were significantly elevated consistent with significant CRF: 135.7 +/- 15.1 (n = 17, CRF) vs. 33. 9 +/- 1.1 micromol/l (n = 11, sham), P < 0.05. Two weeks after 5/6 nephrectomy, the remnant kidneys were hypertrophied, and total renal mass increased to 65 +/- 3% of sham levels (P < 0.05). Urine production increased markedly from 40 +/- 2 to 111 +/- 3 microliter. min-1. kg-1 in CRF rats (P < 0.05), whereas urine osmolality and solute-free water reabsorption decreased significantly. Quantitative immunoblotting of total kidney membrane fractions revealed a significant decrease in total kidney AQP2 expression in CRF rats to 43 +/- 12% of sham levels (P < 0.05). A similar reduction was observed for AQP1 and AQP3. Furthermore, the increased urine output and decreased urine osmolality persisted in CRF rats despite 7 days treatment with 1-desamino-[8-D-arginine]vasopressin (DDAVP, 0.1 microgram/h sc) compared with untreated sham-operated controls. Also, there was no change in AQP2 expression (which remained at 38 +/- 3% of sham levels, P < 0.05), urine output, or urine osmolality between CRF rats with or without DDAVP treatment. Immunocytochemistry confirmed the decreased AQP2 expression in collecting duct principal cells in CRF rats, with a predominant apical labeling. In conclusion, the results demonstrated that there was a significant vasopressin-resistant downregulation of AQP2 and AQP3 as well as downregulation of AQP1 associated with the polyuria in CRF rats.